Introduction
============

Improving health literacy is now regarded as an important factor for enabling people with chronic disease, of which type 2 diabetes is one of the most common, to take better care of themselves, assume responsibility for their illness, and improve health outcomes.[@b1-ijgm-5-781],[@b2-ijgm-5-781] People with poor health literacy are less able to manage chronic conditions,[@b3-ijgm-5-781] and in people with type 2 diabetes, inadequate health literacy is associated with worse glycemic control.[@b4-ijgm-5-781] An important component of quality diabetes care is providing education that has evolved beyond the traditional passive approach to providing information that is primarily aimed at increasing an individual's adherence to health professional-defined goals and instead focuses on encouraging the active involvement of individuals in their own health care.[@b5-ijgm-5-781] Active involvement includes making decisions about health care. For these to be informed decisions, individuals need to receive clear and unbiased information. But what type of information may be most useful in assisting people to make health care decisions?

Types of information can be divided into two broad categories, ie, background information, which addresses the basic science of the organs in question, and the causes and mechanisms of the pathological processes causing the disease; and foreground information, such as the behavior of the disease, its epidemiology, prognosis, and diagnosis, and effects of treatment. Foreground information tends to be more quantitative, for example, "How much more effective is treatment A than treatment B?" Usually, foreground information will be more useful to people than background information in assisting them to make treatment choices.[@b6-ijgm-5-781]

Questions that involve foreground information are central to evidence-based practice. However, in an era of patient-centered care when all efforts should be made to facilitate shared decision-making, not only do clinicians need to understand foreground concepts, but their patients also. This can enable patients to understand issues such as the size of the benefit that can be expected from a particular treatment, the risk of side effects from a certain treatment, the likelihood of complications for a particular health condition, how this type of knowledge is generated, and which types of knowledge are more trustworthy. There are various definitions of health literacy, and in its traditional sense, it has been defined as "the degree to which individuals have the capacity to obtain, process, and understand the basic information needed to make appropriate decisions about their health".[@b7-ijgm-5-781] While there has been much research in the field of health literacy, very little research has explored the foreground information component of health literacy and investigated the extent to which patients understand these concepts.

In a qualitative study of people with diabetes, most participants reported not receiving enough or any information about the benefits and risks of treatments, but their knowledge and beliefs about the benefits and risks were not explored.[@b8-ijgm-5-781] Diabetes organizations, including consumer health organizations, have become leaders in providing information to people with diabetes to the extent that health professionals refer more often to diabetes consumer health organizations than to other chronic disease consumer health organizations,[@b9-ijgm-5-781] and individuals with diabetes report turning to such organizations to fill their knowledge gaps.[@b8-ijgm-5-781]

The evaluation of a diabetes educational exposition (expo) organized by the state branch of Australia's leading diabetes consumer health organization afforded an opportunity to sample people with type 2 diabetes, and explore: their knowledge of selected foreground concepts in diabetes and compare this with the actual evidence; what they believed they could do to make the most difference to their diabetes, together with the sources of that information; and whether this knowledge and these beliefs changed after attending the diabetes educational expo.

Materials and methods
=====================

Participants were attendees at a locally advertised one-day diabetes educational community expo in Brisbane, Australia in 2010. The event consisted of a series of educational lectures presented by a range of health professionals, including a diabetes educator, general practitioner, podiatrist, optometrist, exercise physiologist, dietician, and psychologist. Attendees with a self-declared diagnosis of diabetes were invited to participate in this study at registration on the day of the event and provided informed consent. They self-completed a pre-expo questionnaire. At the end of the day, they self-completed an identical post-expo questionnaire. The study was approved by a University of Queensland ethics committee (2009001578).

The questionnaire contained five sections. The first section contained questions about demographic and clinical details (age, gender, number of years of education completed, type of diabetes, duration of diabetes). The second section contained questions that assessed knowledge about diabetes and these are shown in [Figure 1](#f1-ijgm-5-781){ref-type="fig"} and [Table 2](#t2-ijgm-5-781){ref-type="table"}. Participants were also asked the following two-part open-ended question: "What are the things that you can do that will make the most difference to your diabetes and your health?" and "How do you know this?" The remaining sections of the questionnaire consisted of existing validated measures of self-efficacy, self-management, and empowerment to manage diabetes, the results of which are reported elsewhere.[@b10-ijgm-5-781]

The data were analyzed using SPSS version 18 (SPSS Inc, Chicago, IL). Responses to the fixed-response knowledge questions were dichotomized into correct or incorrect, and McNemar's Chi-square was used to test the significance of the change in the proportion of correct answers from pre-expo to post-expo for questions 2--5. To categorize responses to the open-ended questions, responses with multiple themes were separated into individual response items, and initially coded items using the direct wording of the response to group similar emerging themes into categories.[@b11-ijgm-5-781] The initial categories were independently reviewed and refined, and the data were then re-examined to check their final categorization, and whether the concepts adequately described participant responses.

Results
=======

Although attendees at the expo included people with type 1, type 2, gestational, and pre-diabetes, only responses from participants with type 2 diabetes were analyzed for this study. Paired pre-expo and post-expo questionnaires were completed by 95 people with type 2 diabetes, of a total of 103, giving a response rate of 92%. An additional five people with type 1 diabetes completed the questionnaire. [Table 1](#t1-ijgm-5-781){ref-type="table"} shows the demographic characteristics of the study participants.

Responses to question 1 (participant estimates of the incidence of diabetes-related eye complications) are shown in [Figure 1](#f1-ijgm-5-781){ref-type="fig"}. The incidence of eye complications derived from the literature is approximately 78% at 15 years from diagnosis,[@b12-ijgm-5-781] but the majority of participants underestimated this, at both points in time.

The proportion of participants whose responses to questions 2--5 are supported by current research evidence are presented in [Table 2](#t2-ijgm-5-781){ref-type="table"}, along with the key references for each of the questions. The change in the proportion of participants who answered correctly was statistically significant for question 5 (*P* = 0.01), but not for questions 2--4.

Participants who answered yes to question 5 ([Table 2](#t2-ijgm-5-781){ref-type="table"}) were asked to elaborate on what they thought the risks were. Most listed hypoglycemia (34 pre-expo, 43 post-expo) or a symptom of hypoglycemia (13 pre-expo, four post-expo). A small number of participants thought that there were risks without being able to identify them specifically (four pre-expo, three post-expo), or listed risks that included heart problems, kidney failure, or eye complications (three both pre-expo and post-expo).

Participant responses to the two-part open-ended question are shown in [Tables 3](#t3-ijgm-5-781){ref-type="table"} and [4](#t4-ijgm-5-781){ref-type="table"}. The majority of participants responded, at both points in time, with responses that were about having a healthy lifestyle, such as healthy eating and doing regular exercise. Ten participants whose response was a healthy lifestyle-related response pre-expo did not respond similarly post-expo: six were now unsure what they could do; and four thought they should increase glucose monitoring. The most frequently reported source of knowledge identified was from health professionals, increasing after the expo.

Discussion
==========

This is the first study to explore individuals' knowledge of selected foreground concepts in diabetes and compare this with the actual evidence. Adequate understanding of these concepts is a prerequisite to individuals being able to participate actively in their health care, take responsibility for their own health care, and take part in informed decision-making.

Most participants underestimated the risk of eye complications (question 1) even after the high risk was communicated in the education sessions. Patients commonly underestimate risks associated with their chronic illness and its management.[@b13-ijgm-5-781],[@b14-ijgm-5-781] There are implications of this. In particular, it means that if perception of risk drives behavior change, then underestimates of risk will fail to motivate individuals sufficiently towards healthier behavior. Question 5 also assessed risk knowledge, and at the conclusion of the expo, more participants failed to realize that there are risks to keeping blood sugars as low as possible than at the beginning of the expo. This may have been due to shortcomings in the educational process, which instead created more uncertainty or confusion. If so, this is an urgent problem, and patient education should not leave more people with incorrect perceptions. There is a range of individual and social factors which influence how individuals perceive risk,[@b15-ijgm-5-781] and the difficulties in effectively communicating risk have been acknowledged.[@b15-ijgm-5-781],[@b16-ijgm-5-781] Clearly the didactic method used at the expo was not effective in improving participant knowledge about risk.

In contrast with most other knowledge questions which were answered incorrectly by the majority, most participants knew that exercise may reduce their glycosylated hemoglobin level, even before attending the expo. Speculating on reasons for this well understood information might include this information being well established[@b17-ijgm-5-781] and having simply diffused into the general population. Perhaps also, the knowledge is intuitive. People may better accommodate thinking about tangible models and their analogies (background information), than the more abstract concepts inherent in understanding the outcomes of research studies (foreground information), which is what an evidence-based (empirical) approach would demand. If true, this means that empirical evidence (foreground information) should be clothed in mechanism-based explanations (background information) in attempts to improve health literacy. A randomized trial that communicated the benefits and risks of anticoagulant medication found that using evidence in the form of patient anecdotes was more effective at improving patients' knowledge than using empirical evidence.[@b18-ijgm-5-781] Further research that identifies the most effective methods of communicating evidence to patients is needed.

Current research evidence[@b19-ijgm-5-781]--[@b21-ijgm-5-781] does not support the responses given by almost all participants, both before and after the expo, to questions 3 and 4. One reason may be the novelty of this evidence, which may not be known or accepted by the health professionals who presented at the expo. This evidence, and the implications for diabetes care, remains controversial in the literature[@b22-ijgm-5-781]--[@b24-ijgm-5-781] and has created confusion among health professionals. It is not surprising that individuals with diabetes are also either unaware or confused. Another reason may be the counter-intuitiveness of the results of these recent studies and the lack of a tangible background model that can be used to explain them.

Participants described their intention to implement what they believed they could do to manage their diabetes effectively. Most had addressed healthy lifestyle behaviors even before the expo. This is encouraging, even though such intentions may not follow through to improved behavior. An important minority of participants appeared to delegate their health responsibilities to their clinicians, as if they trusted the medical model to solve their health needs. This is a concern[@b25-ijgm-5-781],[@b26-ijgm-5-781] because people who attend such an expo might be a selected group more interested in taking responsibility for their health.

The most frequently identified source of information was a health professional, while the next most common was self-awareness, either from individual experimentation or a "gut feeling". Only a small number of participants suggested an independent process, such as reading or searching the Internet. Again, this reflects a traditional model of medical decision-making where individuals rely on expert opinion[@b5-ijgm-5-781] rather than the preferred patient-centered model of care that involves a more equal discourse between the health professional and patient, with the seeking of information being under the control of patients rather than being received passively.[@b25-ijgm-5-781],[@b26-ijgm-5-781] It has been previously reported[@b8-ijgm-5-781] that when making a decision, individuals with diabetes use knowledge from experimentation or experience with a treatment, rather than consciously assessing the benefit and risk of a treatment, and the results of the current study support this.

Relying on "gut feeling" and placing little value on scientific evidence has been found in studies that have explored the decision-making processes in people with cancer[@b27-ijgm-5-781] and individuals considering undergoing screening for prostate cancer.[@b28-ijgm-5-781] Components of health literacy include understanding how knowledge is generated, and that some sources of knowledge are more trustworthy and hence better for decision-making. We need to understand how to incorporate such foreground information optimally into educational interventions to achieve this, thereby enabling people with diabetes to engage effectively in shared decision-making.

There are some limitations to this study. Participants were likely a small minority of those sufficiently motivated to attend an educational expo and as such may not be representative of the general population of people with type 2 diabetes. The concept of patient understanding of evidence-based concepts is an underexplored area in traditional health literacy research and no measures to assess this concept have been developed. We selected some key concepts to explore and compare patient knowledge of the evidence; however, participant knowledge may not have been accurately assessed by the knowledge questions, and the responses may not predict actual behavior. Nevertheless, these findings provide some new insights.

Conclusion
==========

Participants had a poor understanding of most of the foreground concepts of diabetes that were explored in this pilot study. This would place them at a disadvantage in terms of being able to make informed decisions about their health care.[@b6-ijgm-5-781] As the clinical options and amount of information available to people with diabetes continues to expand, the need for individuals to be able to digest foreground information and use it to participate actively in their health care and decision-making will also grow in importance. The challenge of how to meet this need and incorporate it into quality diabetes care remains.
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###### 

Participant characteristics

  **Characteristic**                                     **Participants (n = 95)**
  ------------------------------------------------------ ---------------------------
  Female, n (%)                                          49 (52)
  Age                                                    
    \<45 years, n (%)                                    3 (3)
    45--65 years, n (%)                                  46 (48)
    66--75 years, n (%)                                  31 (33)
    \>75 years, n (%)                                    15 (16)
  Mean duration (years) of type 2 diabetes (SD, range)   8.9 (6.5, 1--28)
  Mean years of formal education completed (SD, range)   10.7 (2.5, 6--18)

**Abbreviation:** SD, standard deviation.

###### 

Proportion of participants, pre-expo and post-expo, who answered questions 2--5 in line with the evidence and the key references for such evidence

  **Question**                                                                                                                **Participants answering correctly (%)**   **Key reference/s**   
  --------------------------------------------------------------------------------------------------------------------------- ------------------------------------------ --------------------- ---------------------------------------------------------------------------------------------
  2\. How can regular physical activity affect your HbA~1C~ level?                                                            86                                         87                    Exercise reduces HbA~1C~ by 0.6%[@b17-ijgm-5-781]
  3\. If you have type 2 diabetes, self-monitoring your blood glucose helps you to have better blood glucose level control.   5                                          2                     RCT found no benefit[@b19-ijgm-5-781]
  4\. If you have type 2 diabetes, keeping your blood sugar as low as possible will reduce your risk of complications.        1                                          2                     Two RCTs found no benefit from intensive glucose control[@b20-ijgm-5-781],[@b21-ijgm-5-781]
  5\. Are there any risks to keeping your blood sugar as low as possible?                                                     66                                         51                    Yes[@b21-ijgm-5-781]

**Abbreviations:** HbA~1C~, glycosylated hemoglobin; RCT, randomized controlled trial.

###### 

Categorized responses to the question "What are the things that you can do that will make the most difference to your diabetes and your health?"

  **Category**                                  **n[\*](#tfn4-ijgm-5-781){ref-type="table-fn"}**   **Illustrative quotes**   
  --------------------------------------------- -------------------------------------------------- ------------------------- ------------------------------------------------
  Healthy lifestyle behaviors                   84                                                 82                        
  -- Regular exercise                           75                                                 72                        Exercising daily
  -- Healthy eating                             64                                                 62                        Watching what I eat
  -- Maintaining a healthy weight               13                                                 12                        
  -- Do not smoke/cease smoking                 1                                                  1                         
  Regular checkups with a health professional   8                                                  13                        Regular checks with my doctor
  Monitor glucose level frequently              13                                                 14                        Monitor my blood sugar frequently
  Take medication                               5                                                  6                         Take my medication as told
  Unsure                                        2                                                  4                         Don't know
  Having a positive attitude                    2                                                  4                         Having a positive outlook
  Being knowledgeable about diabetes            3                                                  2                         Being educated about how to live with diabetes

**Note:**

Total number of responses exceeds the sample size as some participants provided more than one response to this question.

###### 

Categorized responses to the question "How do you know this"?

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Category**                                                      **n[\*](#tfn6-ijgm-5-781){ref-type="table-fn"}**   **Illustrative quotes**   
  ----------------------------------------------------------------- -------------------------------------------------- ------------------------- ------------------------------------------------------------
  Told by a health professional                                     32                                                 57                        Doctor keeps saying it

                                                                                                                                                 Advice from a dietician

  From own experience and feedback from doing/not doing something   20                                                 16                        Because if I eat wrong I feel the difference\
                                                                                                                                                 Have practiced doing these strategies and got good results

  Have sought out my own information                                20                                                 8                         From reading I've found and done

  Gut feeling                                                       6                                                  4                         Just know

                                                                                                                                                 Because I know it is the right thing
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Note:**

Total number of responses exceeds sample size because some participants provided more than one response to this question.
